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Introduction
The Oak Cliff Quadrangle, as defined here, is a rectangular area including approximately 64 square miles of southcentral Dallas County, Texas (Fig. 1). It is bounded by
the parallels 32° 37' 30" and 32° 45' 00" and by meridians
96° 45' 00° and 96° 52' 30". Physiographically, this area is
part of the Black Prairie region of the Gulf Coastal Plain.
Located on the gentle back slope of the White Rock cuesta,
the area slants to the east in the same direction as the dip
of the Austin formation. Topography of the entire area is
one of low rolling hills, excepting a narrow portion in the
where the Trinity River has cut
north and northeast
through the resistant lower Austin, leaving high bluffs
flanking the river. The Trinity River flows across the northeast corner of the area and is a perennial stream. Five Mile
Creek and most of the other tributaries are intermittent
and do not flow during the dry summer months. The drainage is largely dendritic.
The bedrock consists of chalk and marl belonging to the
Austin formation, of Upper Cretaceous age. Good exposures
are abundant, occuring in beds and banks of creeks and
almost all road-cuts. However, the Austin is concealed over
wide areas by alluvium of Quaternary age. In addition to
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QUADRANGLE

the alluvium of floodplains, there are terrace deposits at
110, 65, and 25 feet
three levels that are approximately
above the present floodplain.

FIG. 1. Index Map of Dallas
Cliff Quadrangle.
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The work done in connection with this report is part of
a broader project involving studies of areal geology in Dallas and adjacent counties, sponsored by the Department of
Geology at Southern Methodist University. Primary emphasis has been placed upon the areal distribution of rock
units exposed in the area (Plate I). The geology was
mapped on aerial photographs of a scale approximately 3
inches to the mile. The base map was prepared from these
photographs and reduced to a scale of 2 inches to one mile.
Austin Formation
The Austin formation underlies the entire area of the
Oak Cliff Quadrangle. In Dallas County this formation is
approximately 600 feet thick. It is divisible into four parts
(Dallas Petroleum Geologists, 1941, p. 45) as follows:
of the Austin formation
Thickness (feet)
Chalk with interbedded thin layers of marl
. ......... 180
and calcareous shale...........................
Marl and calcareous shale with interbedded
thin strata of chalk. ............................................. 220
Chalk with interbedded thin layers of marl
and calcareous shale ............................................ 200
Pebbly marl or chalk containing material
reworked from the Eagle Ford. Maximum
4
thickness observed ................ ...............................
Total ....................................................... 604
Subdivisions

4.
3.
2.
1.
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In the Oak Cliff Quadrangle, the second and third members, or the lower chalk and middle marl have been mapped.
Lower Chalk
This consists predominantly of massive, blue-gray rock
that becomes hard and white upon weathering. The beds
vary between one and five feet thick and are parted by a
few inches of marl and calcareous shale.
According to Adkins ( 1932, 6. 446) , the chalk in thin section consists of minute calcite crystals, foraminiferal tests,
Inocera.mus prisms, and shells of ostracods, with occasional
sponge spicules and echinoid plates. According to Shuler
(1918, p. 19) a typical chemical analysis of the chalk is as.
follows:
Percent
Calcium cal'bonate -·-····----·························-·······-· 82.51
Silica and insoluble residue·-·········--··················· 11.43
Zinc oxide and alumina.·-··························---······-3.61
Magnesia ·········-·-······--·---·····--······························· 1.18

The massive beds of chalk weather into flat or subconchoidal fragments with their longest dimensions paralleling
the bedding. Undercutting of joint and fault-blocks along
the stream margins causes large slabs of chalk to fall to
the bed of creeks and disintegrate.
The partings of marl and calcareous shale contain more
clay than the chalky beds. Because they weather more rapidly than the massive beds, eroded banks show alternating
ledges and recesses.
Scour and Fill Structures.-Buried
channels may be
observed in the lower chalk at three localities (Plate I, locations numbered 5). Similar features in the lower chalk of
Dallas County have been reported by the Dallas Petroleum
Geologists in their bulletin of 1941. These ancient channels
range up to 95 feet across and vary between 4 and 6 feet in
original depth. They trend between 10° and 30° east of
north. The best exposures are in the bed of Five Mile Creek,
some 150 yards upstream from Five Mile Road bridge. The
channels have smooth concave floors that cut across the
surfaces of stratification between thick beds of massive
chalk (Fig. 2). They are filled with thinly laminated, marly
limestone beds alternating with shale and sandy layers
made largely of foraminiferal tests. These layers are from
a fraction of an inch to one inch thick. They conform to the
contours of the channel in which they are set and so appear
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as synclinal structures where exposed in cross section.
These channels indicate that the deposition of the Austin
chalk was not a continuous process. Occasionally the bottoms of the Austin seas were channeled by submarine currents, and in the depressions that were formed, new sediment was later added until the floor of the sea was level
again.

FIG. 2. Scour and fill structure

in the Lower Austin chalk.

Bent011ite.-Seams
of bentonite are found at a number
of horizons (Station 2) in the lower chalk. On fresh exposures the bentonite
is blue-gray;
upon weathering
it
becomes yellow or buff. The seams range from 2 to almost 6
inches in thickness. They are easily traced because they
weather more rapidly than the chalk or the shaly partings
and subsequently form recesses in eroded banks. Bentonite
usually makes excellent marker beds; though in this area
due to discontinuity of outcrops, I could not trace any bed
for more than a few hundred yards.
Middle Marl
This unit, approximately 220 feet thick, covers roughly
half of the Oak Cliff Quadrangle. The middle marl consists
of powdery gray to buff calcareous rocks containing less
calcium carbonate and more clay than the underlying chalk.
It weathers rapidly to a clayey soil. lnterbedded with the
marl at various intervals are beds of chalk, some as much
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as three feet thick. These closely resemble the chalk in the
lower unit. A good exposure of the middle marl can be seen
at the intersection of Kiest Boulevard and Bonnie View
Road (Plate 1, Station 3).
There is a difference between the contours of the landscape in areas of marl as compared with areas underlain by
chalk. This is the case despite the fact that the two memand the contact between them
bers are inter-gradational
correspondingly indefinite. In areas of massive chalk the
streams flow in miniature canyons in places, leaving undercut bluffs as much as 100 feet high. As reported by Blakemore (1939) the streams in the chalk are usually guided in
their headward erosion by faults and joints. This control
of streams by fractures is not prevalent in the marl over
which the streams tend to flow in dendritic patterns, between low and smoothly contoured hills.
nodules are scattered throughConcretions.-Marcasite
out the middle marl as well as the lower chalk, where they
are more common in the shaly partings. These range from
less than an inch to three inches in their longest dimension.
Most are irregularly shaped, but many tend to be ellipsoidal.
They alter rapidly to limonite, and at places have left brown
stains on the chalky beds. Although some of the concretions
lie with their long axes parallel to the bedding planes, a
great number of them have long axes at high angles with
the bedding.
Cenozoic Rocks
The rocks representing the Cenozoic era consist of alluvium deposited by the Trinity and its tributaries. Alluvium
of the terraces varies considerably from one level to the
next, and even within short distances on the same level.
The elastic material ranges in grade from clay to cobble
gravel. Three terrace levels may be distinguished in the
Oak Cliff area.
representing the
Marsalis Terrace Deposits.-Deposits
highest terrace are restricted to the area around Marsalis
Zoo at levels approximately 110 feet above the Trinity
floodplain. At the present time there are no good exposures
of this terrace material. Kelsey (1935) states that this terrace soil ranges from black to a dark ashy-gray clay. He
also states that this is underlain by chalk gravel, which at
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places is as much as five feet thick and is locally cemented
into a hard stratum by calcium carbonate.
of the middle
Travis School Terrace Deposits.-Deposits
terrace are rather widespread in the northeastern part of
Oak Cliff, covering most of the area along and immediately
north of Five Mile Creek. The surface averages approximately 65 feet above the Trinity floodplain. However, the
surface elevation is quite variable and the terrace slopes
33 feet per mile from its western margin toward the river.
There are patches of what is thought to be middle terrace
deposits flanking Lancaster Road in the north, adjoining
the higher terrace near Marsalis Zoo and Zangs Boulevard.
There is a wide variation in the composition of the middle
terrace deposits. Along the flanks of Five Mile Creek the
material is composed almost entirely of reworked Austin
chalk and marl. It ranges from sandy gray calcareous clay
to sands of reworked Austin foraminifera that are as much
as 15 feet thick in places. Locally, there are beds of recemented calcareous materials, including chalk fragments,
caliche nodules and fossil fragments.
Clastic material of the middle terrace in the northern
section consists mostly of red or tan calcareous clay and
foraminiferal sands.
surface of the
Union Terminal Terrace Deposits.-The
the floodplain
above
feet
lowest terrace is approximately 25
dissection
Recent
75.
and is best seen along U.S. Highway
as
terrace
this
of
in the northern section has left patches
averislands
the
islands in the floodplain. The elevation of
age somewhat less than 25 feet above the floodplain. The
lower terrace deposits consists of silty clay, sands and
gravel.
an accurate contour
Correlation of Terraces.-Without
through heavily
levels
terrace
map it is difficult to trace
high terrace
The
area.
populated portions of the Oak Cliff
by buildings
covered
mostly
is not only dissected, but also
along
terraces
three
and roads. Shuler (1935) recognized
to
highest
from
them,
naming
the Trinity River at Dallas,
Terminal.
Union
and
lowest, the Love Field, Travis School,
Kelsey (1935) mapped the Marsalis in Oak Cliff and correlated it with the Love Field terrace. Carl N. Roberts has
recently mapped the area adjacent to this area at the north
and has proved that the Marsalis is higher than the Love
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Field (oral communication). In the Carrollton area, Pattillo
(1940, pp. 27-32) mapped three terraces, the Carrollton,
Farmer's Branch, and the Bethel, from lowest to highest.
In the order named, they are 10, 20, and 70 feet above the
floodplain. Pattillo has traced the Bethel terrace south to
Dallas, correlating it with the Love Field. Richards & Albritton (1948, p. 77) mapped three terraces in the Barnes
Bridge Quadrangle. The terraces there are 30, 60 and 100
feet above the floodplain. They have correlated the highest
terrace with the Marsalis terrace in Oak Cliff which is
approximately 110 feet above the floodplain; and have tentatively correlated their middle terrace with the Love Field
and Bethel terraces.
Probably the terraces in the Oak Cliff area represent
Union Terminal, Travis School and the Marsalis and are
so named on Plate I. This is somewhat contrary to previous
interpretations, for Shuler (1935) mapped both Love Field
and Travis School in the large terrace area immediately
north of Five Mile Creek. However, the present author has
run plane table traverses across the area along Ledbetter
Road and Illinois A venue to check the possibility of an
intermediate level. Results indicate that this is one continuous gently sloping surface. Therefore, this terrace is
tentatively called the Travis School. Patches of this terrace
at approximately the same level are found bordering Lancaster Road in the north and along Cedar Creek. The highest terrace is called Marsalis, after Kelsey.
Outliers of terrace material along some of the creeks are
difficult to correlate with one or another of the established
benches. On the map these are shown as undifferentiated
terrace deposits.
Floodplain Deposits.-These
constructional
features
along the Trinity and its tributaries are the results of recent
aggradation. Those along the river in the Oak Cliff area
vary in width, being at places as much as one mile wide.
Deposits of the floodplains resemble those of the lower
terraces, with most of the material consisting of clay with
interbedded lenses of iron-stained sand and gravel.
Channel and Fill Structures.-Ham
(1941) has described
channel fillings of alluvium set in the Austin chalk around
Dallas. These fillings seem to be restricted to the crests of
divides and have been observed only in highway and rail-
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road cuts. They usually have flat bottoms and steep sides
that sharply truncate the bedrock. The fillings consist of
unstratified, brownish clay, caliche nodules, shell fragments,
and small fragments of chalk, marl and calcareous shale.
Ham has suggested that these channels were cut by
streams that were entrenched in the middle marl. When the
streams cut through the marl into the chalk their courses
were modified to fit the pattern of joints and faults. Beheaded portions of streams were in time filled by slope-wash
and slumped material. With later down cutting the channel
fillings were preserved on divides.
Two such fillings were observed in the Oak Cliff Quadrangle. They are located approximately 200 and 500 yards
east of Polk Street on Ledbetter Road (Station 4). These
two fillings are approximately 25 and 150 yards long, respectively, and are filled with material closely resembling
those already described by Ham, except that they show
some stratification of the material in their upper portions.
Structure
The Austin formation of Dallas County strikes northeast
and dips eastward at a low angle, estimated by Deussen
(1924, pp. 25, 32) to average 40 to 50 feet per mile.
Many faults are present in the lower Austin chalk,
but there are relatively few in the middle marl. All would
be classified as small, for at no place was the throw found
to be greater than five feet. The faults appear to be normal,
with surfaces dipping between 50 and 75 degrees. As Shuler
reported (1918, p. 22), the fault surfaces are commonly
inclined in various directions so as to define small horsts
and graben. The writer mapped the strike of 27 faults in
the lower and middle Austin without discovering any dominant trend.
Along Cedar Creek, near the Marsalis Zoo, the faults
seem more abundant than in adjoining areas. Here faulting
has reversed the dip of the strata so that they are inclined
toward the west. This reversal is only local and of minor
character. Albritton (Dallas Petroleum Geologists, 1941,
p. 68) has reported a poorly defined anticlinal flexure in
the chalky beds on Cedar Creek. However, the dips along
this arch do not exceed a few degrees.
The exact cause of the faulting has not been determined
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but it has been suggested (Dallas Petroleum Geologists,
1941, p. 69) that differential compaction of the underlying
incompetent Eagle Ford shale may be responsible. The
small-scale faulting and warping would perhaps be the
result of the competent Austin adjusting itself to the differential settling of the underlying shales. In places the faults
trend toward a concentric pattern, and this might suggest
adjustment to local differential settling. It is interesting to
note that Shuler (1918, p. 22) tried to line up the strikes
of the fa ult planes with the trend of the Balcones fault zone.
However, as he reported, the strikes of the fault planes
trend to almost all points of the compass, so it appears that
the faulting in the Austin is not necessarily connected with
the Balcones trend.
Jointing of two types is very prominent in the Austin.
The first type, which is more common in the chalky beds, is
characterized by smooth surfaces of fracture and the joints
are either plane or curved. These cracks usually occur in
systems, and within small areas show remarkable uniformity in their trend. The most prominent trend for scattered
sets of joints within this area seems to be near N 35° E;
but this varies from place to place.
A second type of jointing which is possibly only a superficial phenomenon (Dallas Petroleum Geologists, 1941, p.
70), has irregular surfaces that define blocks of rock loosened from the outcrop by weathering. These joints are due
to drying and shrinkage of the rocks, especially in the
middle marl.
Geologic History
The Upper Cretaceous Austin formation consists of fine
elastic sediments deposited in relatively shallow marine
waters. That the formation is of marine origin is well established, for the material contains many foraminiferal tests
and other marine fossils. The literature abounds with information tentatively assigning the Austin to the infra-neritic
zone which is the depth zone between 20 and 100 fathoms
(Scott, 1940, p. 332).
Buried channels point to scouring action of strong ocean
currents during the deposition of the lower chalk. Volcanoes
were active during the deposition of the chalk, as attested
by bentonite seams observed at numerous horizons.
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Subsequently the Cretaceous seas withdrew to the southeast, leaving the consolidated rocks exposed to subaerial
erosion. Consequent streams with numerous small tributaries soon developed on the sloping surface. The record of
the Quaternary is one of alternate cutting and filling along
the valley of the Trinity, with the stages of filling represented by the alluvial terraces. According to Stovall & McAnulty (1950), periodic glaciation and deglaciation lowered
and raised sea level during this time. These changes in base
level are recorded in different terrace levels over the area.
Raising of sea level following the melting of the Wisconsin
ice cap is probably responsible for the present floodplain.
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